Extracellular conversion of guanine-based purines to guanosine specifically enhances astrocyte glutamate uptake.
Guanosine (GUO) has been shown to stimulate glutamate uptake in primary astrocyte cultures. The purpose of this study was to determine the effect and specificity of guanine- or adenine-based purines on glutamate and GABA uptake in cultured astrocytes. Stimulatory effect on glutamate uptake was observed with GUO, GMP or GTP. Simultaneous exposure with these guanine-based purines did not show an additive effect. We also investigated a possible interconversion of guanine-based purines during incubation time. Action by GTP was excluded since the hydrolysis resistant GTP analog, GMP-PNP did not stimulate glutamate uptake. Addition of an ecto-5'-nucleotidase inhibitor abolished GMP-stimulatory effect on glutamate uptake, without affecting GUO action. Taken together, these results suggest that GUO is the guanine-based purines responsible for glutamate uptake activation. In addition, the stimulatory effect on glutamate uptake was not observed with adenine-based purines. Moreover, GABA uptake was not activated by GUO. These results point to specificity in the interaction between GUO and the astrocyte glutamate uptake system.